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Description 

This invention relates to pharmaceutical compounds, their preparation and use. 
The present invention comprises compounds of the formula: 




in which 

A — B is CH 2 -CH 2 or CH=CH; 
X is a pyridine or benzene ring; 
when X is pyridine n is 0; 

when X is benzene n is 0, 1 or 2 and when A — B is CH 2 -CH 2 , R 1 is attached at any of the positions 7 to 10, and 
when A — B is CH=CH, R 1 is attached at any of the positions 5 to 10; 

each R 1 is halo, carboxy, trifluoromethyl, hydroxy, C v4 alky!, C^, alkoxy, C^alkylthio, hydroxy-C^ alkyl, hydroxy- 
C v4 alkoxy, nitrogen-containing heterocyclyl selected from 2-pyridy I, 3-pyridyl, 4-pyridyl, 1-piperidino, 1 -pyrrolidino 
and 4-morpholinyl, nitro, trifluoromethoxy, -COOR 5 where R 5 is an ester group, -COR 6 , -CONR 6 R 7 or -NR 6 R 7 
where R 6 and R 7 are each hydrogen or C^. 4 alkyl; 

R 2 is phenyl, naphthyl or heteroaryl selected from thienyl, pyridyl, benzothienyl, quinolinyl, benzofuranyl or benz- 
imidazolyl, said phenyl, naphthyl and heteroaryl groups being optionally substituted with one or more substituents 
each selected from halo, trifluoromethyl, C 1-4 alkoxy, hydroxy, nitro, C 1 . 4 alkyl, C v4 alkylthio, hydroxy-C-,^ alkyl, 
hydroxy-C^ alkoxy, trifluoromethoxy, carboxy, -COOR 12 where R 12 is an ester group, -CONR l3 R 14 or -NR 13 R 14 
where R 13 and R 14 are each hydrogen or C,_ 4 alkyl, or R 2 is furanyl optionally substituted wih C v4 alkyl; 

R 3 is nitrile, carboxy, -COOR 8 where R 8 is an ester group, -CONR 9 R 10 where R 9 and R 10 are each hydrogen or 
C 1-4 alkyl, or -SOgR 11 where R 11 is C v4 alkyl, optionally substituted phenyl or optionally substituted phenyl-C-,^ 
alkyl, said optionally substituted phenyl being optionally substituted with one or more substituents each selected 
from halo, trifiuoromeihyl, C^ aikoxy, hydroxy, nilro, C,. 4 alkyl, C^ alkyltio, hydroxy-C^ alkyl, hydroxy-C^ 
alkoxy, trifluoromethoxy, carboxy, -COOR 12 where R 12 is an ester group, -CONR 13 R 14 or -NR 13 R 14 where R 13 and 
R 14 are each hydrogen or C^ alkyl; and 

R 4 is 1 -pyrrolyl, 1 -imidazolyl or 1 -pyrazolyl, said 1 -pyrrolyl, 1 -imidazolyl and 1 -pyrazolyl being optionally substituted 
by one or two C v4 alkyl, carboxyl, hydroxy-C 1 . 4 alkyl or -CHO groups, or 1 -(1,2,4-triazolyl), 1-(1,3,4-triazo!yl) or 
2-(1,2,3-triazolyl), said triazolyl groups being optionally substituted by a C^ alkyl or C v4 perfluoroalkyl group, or 
1-tetrazolyl optionally substituted by C^ alkyl; 

and salts thereof. 

In the above formula (I), A — B is CH 2 -CH 2 or CH=CH, and compounds of the dihydronaphtho, naphtho, quinolinyl 
and dihydroquinolinyl type are encompassed. When X is pyridine, compounds of the following structures are covered: 
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Compounds in which the fused pyridine ring is as shown in (i), (ii) and (iii) are preferred. 
A preferred group of compounds is of the formula: 
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in which 
is n is 0, 1 or 2; 

A — B is CH 2 -CH 2 or ChkCH; 

R 1 is attached at any of the positions 7 to 10 when A — B is CH 2 -CH 2 or at any of the positions 5 to 10 when A 
20 ... b is CH^CH; and 

R 1 , R 2 R 3 and R 4 have the values defined above for formula (I); and salts thereof. 

The compounds of the invention have been found to be active in tests which show their potential for treatment of 
25 immune diseases and diseases in which excess cell proliferation or enzyme release play a significant role. 

In the above formulae, halo is, for example, fluoro, chloro or bromo and is especially chloro. A C A . A alkyl group 
includes, for example, methyl, ethyl, propyl and butyl, and is preferably methyl or ethyl. AC H alkoxy group is one 
such alkyl group linked through oxygen to an aryl nucleus, and aC H alkylthio is an alkyl group linked through sulphur. 
A hydroxyalkyl and hydroxyalkoxy are preferably of the formula HO(CH 2 ) x - and HO(CH 2 ) x O-, respectively, where x is 
30 1 to 4. 

A substituted phenyl group is substituted with one or more, preferably one or two substituents each selected from 
halo, trifluoromethyi, alkoxy, hydroxy, nitro, alkyl, C A A alkylthio, hydroxy-C^ alkyl, hydroxy-C lH4 alkoxy, trif- 
luoromethoxy, carboxy, -COOR 12 where R 12 is an ester group, -CONR l3 R 14 or -NR 13 R 14 where R 13 and R 14 are each 
hydrogen or C 1>4 alkyl. When R 12 is an ester group it is preferably alkyl, especially methyl or ethyl. Substituted 
35 naphthyl and heteroaryl groups may be similarly substituted. In addition substituted phenyl includes a phenyl group in 
which neighbouring atoms are substituted by -0(CH 2 ) m O-, where m is 1 , 2 or 3. 

When n is 2 and there are two substituents on the nucleus they can be the same or different. It is preferred that 
the nucleus is unsubstituted. 

When R 1 is -COOR 5 , R 5 is Cj_4 alkyl, especially methyl or ethyl. 
40 When R 1 is a nitrogen-containing heterocycle it is preferably selected from 2-pyridyl, 3-pyridyl, 4-pyridyl, 1 -pipe- 

ridino, 1-pyrrolidino and 4-morpholinyl. 

Preferred examples of R 1 are carboxy, hydroxy, alkyl, alkoxy and -COOR 5 . 

When R 2 is heteroaryl it is preferably 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-benzothienyl, 3-benzo- 
thienyl, 2-quinolinyl, 3-quinolinyi, 2-benzofuranyl, 3-benzofuranyl, 2-benzidimazolyl, 2-iuranyl or 3-furanyl. A naphthyl 
45 group is attached at the 1- or 2-position. Such groups can be substituted at any of the available positions, but are 
preferably unsubstituted. Preferred values of R 2 are 2-thienyl, 3-thienyl : 3-pyridyl, 4-pyridyl, phenyl or substituted phe- 
nyl. 

A particularly preferred value of R 2 is optionally substituted phenyl, preferably phenyl with a single substituent, 
especially nitro or trifluoromethyi. 
50 The group R 3 is preferably nitrile. When R 3 is -COOR 8 , R 8 is C v4 alkyl, especially methyl or ethyl. 

The group R 4 is 1-pyrrolyl, 1 -imidazolyl, 1-pyrazolyl, 1-(1,2,4-triazolyl, 1-(1,3,4-triazolyl), 2-(1,2,3-triazolyl) or 
1-tetrazolyl. Such groups can be optionally substituted and preferred groups are represented as follows: 

55 



4 
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in which R' and R" are each hydrogen, alkyl, carboxy I, hydroxy-C^ alkyl or -CHO, R"' is hydrogen, C^_ 4 alkyl or 
C M perfluoroalkyl, and R"" is hydrogen or C^_ 4 alkyl. 
The most preferred R 4 group is 1 -pyrrolyl. 
30 a particularly preferred group of compounds of formula (I) is as follows: 



R 2 




45 in which A — B and n are as defined above, R 1 is carboxy, hydroxy, alkyl, alkoxy or -COOR 5 , R 2 is optionally 
substituted phenyl, and R 4 is optionally substituted 1 -pyrrolyl; and salts thereof. 

It will be appreciated that when, for example, R 1 or R 3 is carboxy or R 2 is phenyl substituted by carboxy, an op- 
portunity exists for salts to be formed. They can be derived from any of the well known bases. Examples of base salts 
are those derived from ammonium hydroxide and alkali and alkaline earth metal hydroxides, carbonates and bicarbo- 
50 nates, as well as salts derived from aliphatic and aromatic amines, aliphatic diamines and hydroxy alkylamines. Bases 
especially useful in the preparation of such salts include ammonium hydroxide, potassium carbonate, sodium bicar- 
bonate, lithium hydroxide, calcium hydroxide, methylamine, diethylamine, ethylene diamine, cyclohexylamine and eth- 
anolamine. The potassium, sodium and lithium salt forms are particularly preferred. 

In addition to pharmaceutically-acceptable salts, other salts are included in the invention. They may serve as 
ss intermediates in the purification of compounds or in the preparation of other, for example pharmaceutically-acceptable, 
acid addition salts, or are useful for identification, charaterisation or purification. 

In addition to salts formed with carboxy groups there can, of course, be esters formed with these same groups. 
Preferred esters are those derived from alcohols and especially C^ 4 alcohols such as : for example, the methyl or ethyl 



5 
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esters. 

It will be appreciated that the compounds of the invention contain an asymmetric carbon atom at the 4-position 
which gives rise to enantiomers. The compounds are normally prepared as racemates and can conveniently be used 
as such, but individual enantiomers can be isolated by conventional techniques if so desired. Such racemates and 
individual enantiomers form part of the present invention. 

The invention also comprises a process for producing a compound of the formula (I) above, which comprises: 

1) reacting a compound of the formula: 




<nD 



with a compound of the formula: 



ro^o^or 



(IV) 



where RO- is a leaving group, preferably alkoxy, under acidic conditions, to give a compound of formula (I) 
in which R 4 is 1 -pyrrolyl, 

2) reacting a compound of formula (III) with a compound of the formula: 



> i (V) 
R' — C C— fi- 

ll II 

o o 



to give a compound ol formula (I) in which R 4 is 1 -pyrrolyl, 

3) reacting a compound of the formula (III) with a compound of the formula: 



EP 0 618 206 B1 



5 




where the values of R\ n, A — B, R 2 , R 3 r R\ R" and R ,n are as defined above, 

to give compounds in which R 4 is optionally substituted 1-pyrrofyl, 1-imidazolyl, 1-pyrazolyl, 1-(T,3,4-triazolyl) or 
10 2-(1,2,3-triazolyl), 

4) reacting a compound of the formula: 




(V) 



25 

in which R 15 is a leaving group, with a formamidine of the formula HN=CR m -NH 2 , to give a compound in which R 4 
is 1-(1,2,4-triazolyl), or 

5) reacting a compound of the formula (III) with an azide to give a compound in which R 4 is 1 -tetrazolyl. 

30 

As described in process variant (1), compounds of the invention in which R 4 is optionally substituted 1-pyrrolyl, 
can be prepared by reacting an amine of formula (III) with a tetrahydrofuran derivative of formula (IV) under acidic 
conditions, for example in the presence of acetic acid, and at an elevated temperature preferably between 50 and 100° 

C. 

35 Reactants of formula (III) in which A — B is CH 2 -CH 2 and X is benzene may be prepared by reaction of an arylidene 

tetralone of the formula: 



0 



40 




(VI) 



with malonitrile to give a compound in which R 3 is nitrile, or by converting a compound of the formula: 

50 



55 
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in which R 4 is a protected amino group, to give a compound in which R 3 is carboxy, -COOR 8 or -CONR 9 R 1 °. Compounds 
of formula (VI) are known or can be easily synthesised by known methods. For example, they can be prepared from 
compounds of formula: 



O 




by reaction with an aldehyde of formula R 2 CHO in the presence of an acid catalyst such as, for example, toluene 
sulphonic acid, or when R 2 is an acid sensitive group such as pyridyl, under basic conditions, with, for example, po- 
tassium hydroxide and ethanol. 

Reactants of formula (III) in which A — B is CH=CH and X is benzene may be prepared by reacting a compound 
of the formula: 



OH 




with a compound of the formula: 




which can in its turn be prepared by reacting the appropriate nitrile of formula FPCHgCN with an aldehyde of formula 
R 2 CHO. 

The compounds of formula (III) in which X is pyridine can be prepared by similar methods starting from the appro- 
priate hydroxyquinolines or hydroxy isoquinol in es. 

With regard to process variant (2), the reaction is preferably carried out at a temperature of from 0° C. to 100° C, 
in an organic solvent such as for example toluene, in the presence of an acidic catalyst such as acetic or p-toluene 
sulphonic acid. Compounds of formula (V) are known or readily prepared by conventional means. 
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As described in process variant (3), compounds of the invention can be prepared by reaction of the amine of 
formula (II!) with a suitable oxygen-containing heterocycle. The reaction is preferably carried out at a temperature of 
from 0° C. to 150° C, in an organic solvent such as, for example, toluene or dimethylformamide. Reactions of this type 
are described in Comprehensive Heterocyclic Chemistry Volume 5 page 156 et seq., Pergamon Press Ltd., 1984. 

5 With regard to process variant (4), the reaction is preferably carried out at a temperature of from 0° C. to 100* C, 

in an organic solvent such as, for example, dimethylformamide. The formamidine reactant can be prepared by con- 
ventional means, and the compound of formula (V) by reaction of a compound of formula (III) with a reagent such as 
triethyl orthoformate to give a compound of formula (V) in which the leaving group, R 15 , is ethyl. 

With regard to process variant (5), the reaction is preferably carried out at a temperature of from 0° C. to 100° C, 

10 jn an organic solvent such as, for example, dimethylformamide. The azide employed is preferably an alkali metal azide, 
especially sodium azide. 

As mentioned above, the compounds have pharmaceutical activity. They have an antiproliferative effect on cell 
division, and are thus indicated for use in the treatment of diseases where excess cell proliferation or enzyme release 
is an important aspect of the pathology. 
is For example, the compounds of the invention inhibit the natural proliferation of 3T3 fibroblasts at ICso concentra- 

tions of below 20 \i molar. 

Furthermore, the compounds have been shown to modify the immune response by inhibiting concanavalin A- 
induced T-cell proliferation in the test described by Lacombe P. et aL, FEBS, 3048, 191 , 227-230. In general the com- 
pounds of the invention have an IC 50 value in this test of below 10 u.M. 
20 The compounds also inhibit cell proliferation in an NS-1 murine B-lymphoma line, and phorbol ester-stimulated 

plasminogen activator synthesis in bovine retinal capillary endothelial cells. 

Inhibition of macrophage-conditioned medium induced neutral protease release in chondrocytes has also been 
observed in the test described by K. Deshmukh-Phadke, M. Lawrence and S. Nanda, Biochem. Biophys. Res. Com- 
mun., 1978, 85, 490-496. 

25 Such properties show that the compounds have potential in the treatment of a wide range of diseases such as, 

for example, rheumatoid arthritis, atherosclerosis, cirrhosis, fibrosis and cancer, and for the treatment of auto-immune 
diseases such as, for example, systemic lupus, and in the prevention of graft rejection. They are also indicated for the 
treatment of osteoarthritis and diabetic complications. 

Furthermore, compounds of the invention have been shown to inhibit vascular smooth cell proliferation. This has 

30 been demonstrated by using cultured smooth cells derived from rabbit aortae, proliferation being determined by the 
measurement of DNA synthesis. Cells are obtained by explant method as described in Ross, J. of Cell Bio. 50: 172 
(1971). Cells are plated in 96 well microtiter plates for five days. The cultures become confluent and growth arrested. 
The cells are then transferred to Dulbecco's Modified Eagle's Medium (DMEM) containing 0.5 - 2% platelet poor plasma, 
2 mM L-glutamine, 100 U/ml penicillin, 100 u.g ml streptomycin, 1 u,C/ml 3 H-thymidine, 20 ng/ml platelet -derived growth 

35 factor and varying concentrations of the compounds. Stock solution of compounds is prepared in dimethyl sulphoxide 
and then diluted to appropriate concentration (0.01 - 10 u.g/ml) in the above assay medium. Cells are then incubated 
at 37° C. for 24 hours under 5% 00^95% air. At the end of 24 hours, the cells are fixed in methanol. 3 H thymidine 
incorporation in DNA was then determined by scintillation counting as described in Bonin et aL, Exp. Cell Res. 181: 
475-482 (1989). 

40 Inhibition of smooth muscle cell proliferation by the compounds of the invention is further demonstrated by deter- 

mining their effects on exponentially growing cells. Smooth muscle cells from rabbit aortae are seeded in 12 well tissue 
culture plates in DMEM containing 10% fetal bovine serum, 2 mM L-glutamine, 100 U/ml penicillin, and 100 u.g/ml 
streptomycin. After 24 hours, the cells are attached, the medium is replaced with DMEM containing 2% platelet poor 
plasma, 2 mM L-glutamine, 100 U/ml penicillin, 100 jig/ml streptomycin, 40 ng/mi piateiet -derived growth factor and 

45 indicated concentrations of the compounds. Cells are allowed to grow tor four days. Cells are treated with trypsin and 
number of cells in each cultures is determined by counting using a ZM-Coulter counter. 

Activity in the above tests indicates that the compounds of the invention are of potential in the treatment of reste- 
nosis, which is characterised by the migration and proliferation of smooth muscle cells in response to injury. 

The invention also includes a pharmaceutical composition comprising a pharmaceutically-acceptable diluent or 

50 carrier in association with a compound of formula (I), or a pharmaceutically-acceptable salt thereof. 

The compounds may be administered by various routes, for example, by the oral or rectal route, topically or 
parenterally, for example by injection, being usually employed in the form of a pharmaceutical composition. Such com- 
positions form part of the present invention and are prepared in a manner well known in the pharmaceutical art and 
normally comprise at least one active compound in association with a pharmaceutically-acceptable diluent or carrier. 

55 in making the compositions of the present invention, the active ingredient will usually be mixed with a carrier, or diluted 
by a carrier, and/or enclosed with a carrier which may, for example, be in the form of a capsule, sachet, paper or other 
container. Where the carrier serves as a diluent, it may be solid, semi-solid, or liquid material which acts as a vehicle, 
excipient or medium for the active ingredient. Thus, the composition may be in the form of tablets, lozenges, sachets, 
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cachets, elixirs, suspensions, as a solid or in a liquid medium, ointments containing, for example, up to 10% by weight 
of the active compound, soft and hard gelatin capsules, suppositories, injection solutions and suspensions and sterile 
packaged powders. 

Some examples of suitable carriers are lactose, dextrose, sucrose, sorbitol, mannitol, starches, gum acacia, cal- 
cium phosphate, alginates, tragacanth, gelatin, syrup, methyl cellulose, methyl- and propylhydroxybenzoate, talc mag- 
nesium stearate and mineral oil. The compositions of the injection may, as it well known in the art, be formulated so 
as to provide quick, sustained or delayed release of the active ingredient after administration to the patient. 

When the compositions are formulated in unit dosage form, it is preferred that each unit dosage form contains 
from 5 mg to 500 mg, for example, from 25 mg to 200 mg. The term 'unit dosage form* refers to physically discrete 
units suitable as unit dosages for human subjects and animals, each unit containing a predetermined quantity of active 
material calculated to produce the desired therapeutic effect, in association with the required pharmaceutical carrier. 

The active compounds are effective over a wide dosage range and, for example, dosages per day will normally 
fall within the range of from 0.5 to 300 mg/kg, more usually in the range of from 5 to 100 mg/kg. However, it will be 
understood that the amount administered will be determined by the physician in the light of the relevant circumstances, 
including the condition to be treated, the choice of compound to be administered and the chosen route of administration, 
and therefore the above dosage ranges are not intended to limit the scope of the invention in any way 

The invention is illustrated by the following Examples. 

EXAMPLE 1 

3-Nitrobenzaldehyde (40 g) and malonitrile (17.6 g) were dissolved in ethanol (200 ml). The solution was heated 
to reflux temperature then piperidine (0.5 ml) was added. Once the vigorous reaction had subsided heating was re- 
commenced and maintained at reflux temperature for 30 minutes. The solution was allowed to cool to room temperature, 
whereupon a pale, creamy yellow precipitate of 3-nitrobenzyiidenemalonitrile was thrown down. This was filtered off, 
washed with ether and dried, m.p. 108° C. 

The following compounds were prepared in a similar manner: 

3,4-(Methylenedioxy)benzylidenemalonitrile, m.p. 201-202° C. 

3-(Trifluoromethyl)benzylidenemalontrile, m.p. 81° C. 

3,4-(Dimethoxy)benzylidenemalonitrile, m.p. 137° C. 

a-Methanesulphonyl-3-nitrocinnamonitrile, m.p. 157° C. 

3,4-(Dichloro)benzylidenemalonitriie, m.p. 154° C. 

1-(3-Pyridyl)methyIidenemalonitrile, m.p. 89° C. 

3-Methoxybenzylidenemalonitrile, m.p. 102° C. 

3-Carbomethoxybenzylidenemalonitrile, m.p. 125° C. 

EXAMPLE 2 

1- Naphthol (2.2 g) was stirred in ethanol (20 ml) at ambient temperature. To this suspension was 3-nitrobenzyli- 
denemalonitrile (3 g) and piperidine (1.5 ml). All solids dissolved, heat was evolved, and once the initial vigorous 
reaction had subsided heating was commenced and maintained at reflux temperature for 1 5 minutes. Crystals of 2-ami- 
no-4-(3-nitrophenyl)-4H-naphtho[1 ,2-b]pyran-3-carbonitrile came out of solution and after the solution had cooled back 
to ambient temperature they were collected by filtration, washed with ether and dried, m.p. 214.5-216° C. 

The following compounds were prepared in a similar manner: 

2- Amino-4-(3,4-methylenedioxyphenyl)-4H-naphtho[1,2-b]pyran-3-carbonitriie I m.p. 249-252° C. 
[(2-Amino)-4-(3-nitrophenyl)-4H-naphthol1 l 2-b]pyran-3-yl]methylsulphone l m.p. 173° C. 
2-Amino-4-(3,4-dimethoxyphenyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile l m.p. 207-209.5° C. 
2-Amino-4-(3 l 4-dichlorophenyl)-4H-naphtho(1,2-b]pyran-3-carbonitrile, m.p. 247-249° C. 
2-Amino-4-(3-methoxyphenyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile, m.p. 139-142.5° C. 
2-Amino-4-(3-pyridyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile, m.p. 205-207° C. 

Methyl 3-(2-amino-3-cyano-4H-naphtho[1,2-b]pyran-4-yl)benzoate, m.p. 235-236° C. 

EXAMPLE 3 

1) A mixture of 3,4-dihydro-1 (2H)-naphthalenone (21.9 g), 3-nitrobenzaldehyde (22.6 g) and p-toluenesulphonic 
acid monohydrate (50 mg) in toluene (250 ml) was stirred at reflux with separation of water for 4.5 hours. The 
brown solution was allowed to cool overnight, the resultant orange-yellow solid filtered off, washed with toluene 
and dried in vacuo to give 2-(3-nitrobenzylidene)-3,4-dihydro-1 (2H)-naphthalenone as yellow needles. 
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2) 2-f1-(3-FVridyl)methylidene]-3,4-dihydr<>1(2H)-naphthalenone was prepared according to the procedure of J. 
Sam and K. Aparajithan, J. Pharm. ScL, 1967, 56(5) , 644. 

The following compounds were prepared by methods similar to the above: 

2-(3,4-Dichlorobenzylidene)-3,4-dihydro-1(2H)-naphthalenone. 

2-(3,4-Dtmethoxybenzylidene)-3,4-dihydro-1(2H)-naphthalenone. 

3,4 Methylenedioxybenzylidene-3,4-dihydro-1 (2H)-naphthalenone. 

7-Methoxy-2-(2-thienylidene)-3,4-dihydro-1(2H)-naphthalenone. 

EXAMPLE 4 

A stirred suspension of 2-[1-(3-Pyridyl)methylidenel-3,4-dihydro-1(2H)-naphthalenone (8 g) and malonitrile (2.5 
g) in ethanol (50 ml) was heated to reflux temperature, then piperidine (3.5 ml) was added and the solution maintained 
at reflux for one hour. It was then allowed to cool to ambient temperature whereupon a white solid was precipitated, 
which was separated by filtration, washed with ether and dried in vacuo, yielding 2-amino-4-(3-pyridyl)-4H-5,6-dihy- 
dronaphtho[1,2-b]pyran-3-carbonitrile as a white powder, m.p. 165-166° C. 

The following compounds were prepared by the above procedure: 

2-Amino-4-(3-nitrophenyl)-4H-5 I 6-dihydronaphtho[1 l 2-b]pyran-3-carbonitrile, m.p. 175-176° C. 
2-Amino-4-(3,4-dimethoxyphenyl)-4H-5,6-dihydronaphtho[1 t 2-b]pyran-3-carbonitrile I m.p. 190-191° C. 
2-Amino-4-(3,4-methylenedioxyphenyl)-4H-5,6-dihydronaphtho[1 ,2-b]pyran-3-carbonitrile, m.p. 250-252° C. 
2-Amino-4-(3-dichlorophenyl)-4H-5,6-dihydronaptho(1,2-b]pyran-3-carbonitrile, m.p. 215-216° C. 

2- Amino-9-methoxy-4-(2-thienyl)-4H-5,6-dihydronaphtho[1,2-b]pyran-3-carbonitrile, m.p. 198-199° C. 

EXAMPLE 5 

Dihydroxynaphthalene-2-carboxylic acid (25 g) was dissolved in 500 ml ethanol. To this was added 25 ml thionyl 
chloride. The solution was heated under reflux for 4 hours. Then the solvent was removed under reduced pressure 
and the resulting solid dissolved in 500 ml ethyl acetate. The organic phase was washed with aqueous potassium 
carbonate/potassium acetate (1 M in each) (3 x 350 ml). The organic phase was dried over magnesium sulphate then 
the solvent removed under reduced pressure to yield ethyl 3,5-dihydroxynaphthalene-2-carboxylate as a yellow solid. 

EXAMPLE 6 

To a solution of ethyl 3 p 5-dihydroxynaphthalene-2-carboxylate (4.5 g) in ethanol (40 ml) was added 3-nitrobenzyli- 
denemalonitrile (3.9 g) and piperidine (1.95 ml). The mixture was heated under reflux for 15 minutes whereupon a 
yellow precipitate was observed to form. The mixture was allowed to cool to room temperature, diluted with ether (100 
ml) and the solid filtered off to yield ethyl 2-amino-3-cyano-9-hydroxy-4-(3-nitrophenyl)-4H-naphtho[1 ,2-b]pyran-8-car- 
boxylate as a yellow powder, m.p. 260-261° C. (dec.) 

The following compounds were prepared in a similar manner. 

Ethyl 2-amino-3-cyano-9-hydroxy-4-(3,4-methylenedioxyphenyl)-4H-naphtho[1,2-bJpyran-8-carboxylate, m.p. 
262-263° C. (dec.) 

Ethyl 2-amino-3-cyano-9-hydroxy-4-(3,4-dimethoxyphenyl)-4H-naphtho[1,2-b]pyran-8-carboxylate, m.p. 
222-223° C. 

Ethyl 2-amino-3-cyano-9-hydroxy-4-(3,4-dichlorophenyi)-4H-naphtho{1 ,2-b]pyran-8-carboxyiate, m.p. 261 -262° 
C. (dec.) 

Ethyl 2-amino-3-cyano-9-hydroxy-4-(3-pyridyl)-4H-naphtho[1,2-b]pyran-8-carboxylate ( m.p. 259-261° C. (dec.) 
Ethyl 2-amino-3-cyano-9-hydroxy-4-(3-methoxyphenyl)-4H-naphtho[1 r 2-b]pyran-8-carboxylate, m.p. 212-214° C. 
Ethyl 2-amino-3-cyano-9-hydroxy-4-(3-trifluorc>methylphenyl)-4H-naphmo[1 t 2-b]pyran-8-carboxylate, m.p. 
234-236° C. 

EXAMPLE 7 

3- Carbomethoxybenzylidenemalonitrile (3.08 g) and 8-hydroxyquinoline (2.11 g) were suspended in ethanol (15 
ml). Piperidine (4 drops) was added and the mixture warmed to just below reflux temperature for 30 minutes. The 
resulting dark solution was cooled in a refrigerator for one hour and the crystalline precipitate filtered off, washed with 
ether and dried to yield methyl 3-(2-amino-3-cyano-4H-pyrano[3,2-h]quinolin-4-yl)benzoate, m.p. 208-210° C. 

2-Amino-4-(3-nitrophenyl)-4H-pyrano[3,2-h]quinoline-3-carbonitrile J m.p. 198-200° C, was prepared in a similar 
manner. 
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EXAMPLE 8 

3-Carbomethoxybenzylidenemalonitrile (3.13 g) and 5-hydroxyquinoline (2.14 g) were suspended in ethanol (12 
ml) and heated to produce a dark solution. Piperidine (2 drops) was added and the mixture heated to just below reflux 
temperature for 45 minutes. The flask was cooled to room temperature, then solvent removed under reduced pressure 
to yield a red oil. This was triturated with ethanol (10 ml) and ether (50 ml), the resulting red solid removed by filtration 
and the filtrate evaporated to yield an orange-brown solid. This was triturated with ether, to yield methyl 3-(2-amino- 
3-cyano-4H-pyrano[2,3-f]quinolin-4-yl)benzoate as an orange solid, m.p. 203-206* C. 

EXAMPLE 9 

3- Carbomethoxybenzylidenemalonitrile (3.01 g) and 5-hydroxyisoquinoline (2.06 g) were suspended in ethanol 
(14 ml). Piperidine (4 drops) was added and the mixture heated to just below reflux temperature for 2 hours, then 
cooled to room temperature. Ether (30 ml) was added, the solid precipitate collected by filtration, washed with ether 
(2 x 20 ml) and dried to yield methyl 3-(2-amino-3-cyano-4H-pyrano-[2,3-f]isoquinolin-4-yl)benzoate as an off-white 
solid, m.p. 229-230° C. 

2-Amino-4-(3-nitrophenyl)-4H-pyrano[2,3-f]isoquinoline-3-carbonitrile, m.p. 239-243° C. was prepared in a similar 
manner. 

EXAMPLE 10 

2-Amino-4-(3-nitrophenyl)-4H-naphtho[1 ^-bJpyran-S-carbonitrile (1 g), was dissolved in glacial acetic acid (25 ml). 
To this solution was added 2,5-dimethoxytetrahydrof uran (0.42 ml). The solution was heated to reflux temperature for 
30 minutes, allowed to cool back to ambient temperature, then poured into brine (200 ml). Ethyl acetate (100 ml) was 
added, the aqueous and organic phases separated, and the aqueous phase extracted a further two times with ethyl 
acetate (2 x 100 ml). The combined organic extracts were washed twice with 20% aqueous potassium carbonate (2 x 
200 ml), then dried over magnesium sulphate. The drying agent was removed by filtration and the solvents removed 
under reduce pressure to give crude 4-(3-nitrophenyl)-2-(1 -pyrrolyl)-4H-naphtho[1 ,2-b]pyran-3-carbonitrile as a yellow 
brown foam. This was purified by flash chromatography, eluting with 3:1 to 1:1 hexane/ether to give the product as a 
creamy yellow solid, m.p. 197.5-198.5° C. 

The following were prepared in a similar manner. 

4- (3,4-Methylenedioxyphenyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile ; m.p. 176° C. 
4-(3,4-Dimethoxyphenyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile, m.p. 184-185° C. 
4-(3,4-Dichlorophenyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile ( m.p. 153-154° C. 
4-(3-Pyridyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile, m.p. 188-189° C. 
4-(3,4-Dimethoxyphenyl)-2-(1 -pyrrolyl)-4H-5,6-dihydronaphtho[1 ,2-b]pyran-3-carbonitrile, m.p. 1 62° C. 
4-(3,4-Dichlorophenyl)-2-(1-pyrrolyl)-4H-5,6-dihydronaphtho[1 ,2-b]pyran-3-carbonitrile, m.p. 160° C. 
4-(3-Nitrophenyl)-2-(1-pyrrolyl)-4H-5,6-dihydronaphtho[1,2-b]pyran-3-carbonitrile, m.p. 183° C. 
4-(3-Pyridyl)-2-(1-pyrrolyl)-4H-5,6-dihydronaphtho[1,2-b]pyran-3-carbonitrile, m.p. 163-164° C. 
9-Methoxy-2-{ 1 -pyrrolyl)-4-(2-thienyl)-4H-5,6-dihydronaphtho[1 ,2-b]pyran-3-carbonitrile, m.p. 1 71 ° C. 
Methyl 3-[3-cyano-2-(1-pyrrolyl)-4H-naphtho[1,2-bJpyran-4-yl]benzoate, m.p. 194-195° C. 
4-(3-Methoxyphenyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile, m.p. 142-143° C. 
4-(3,4-Methylenedioxyphenyl)-2-(1 -pyrro^ m p. 163-165° C. 
Methyl 3-[3-cyano-2-(1-pyrrolyl)-4H-pyrano[3 f 2-h]quinolin-4-yi]benzoate, m.p. 202-203° C. 

Methyl 3-[3-cyano-2-(1-pyrrolyl)-4H-pyrano[2 l 3-f]isoquinolin-4-ylJbenzoate, m.p. 164-166° C. 
Methyl 3-[3-cyano-2-(1-pyrrolyl)-4H-pyrano[2,3-f]quinolin-4-yl]benzoate, m.p. 200-201° C. 
4-(3-Nitrophenyl-2-(1-pyrrolyt)-4H-pyrano[2 t 3-f]isoquinoline-3-carbonitile f m.p. 225-227° C. 
Ethyl 3-cyano-9-hydroxy-4-(3-pyridyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-8-carboxylate, m.p. 232° C. (dec.) 
Ethyl 3-cyano-4-(3,4-dichlorophenyl)-9-hydroxy-2-(1-pyrrolyl)-4H-naphtho(1,2-b]pyran-8-carboxylate, m.p. 
240-241° C. 

Ethyl 3-cyano-4-(3,4-dimethoxyphenyl)-9-hydroxy-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-8-carboxylate l m.p. 
235° C. 

Ethyl 3-cyano-9-hydroxy-4(3,4-methylenedioxyphenyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-8-carboxylate, m.p. 
251-252° C. 

Ethyl 3-cyano-9-hydroxy-4-(3-nitrophenyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-8-carboxylate, m.p. 233° C. 
4-(3-Nitrophenyl)-2-(1-pyrrolyl)-4H-pyrano[3,2-h]quinoline-3-carbonitrile, m.p. 234-235° C. 
(4-(3-Nitrophenyl)-2-(1-pyrrolyl)-4H-naphtho[1 J 2-b]pyran-3-yl]methyl sulphone, m.p. 237.5-239° C. 
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EXAMPLE 11 



Ethyl 3^yano-9-hydroxy-4-(3-nitrophenyl)-2-(1-pyrrolyi)-4H-naphtho[1,2-b]pyran-8-carboxylate (4 g) was dis- 
solved in dry DMF (50 ml). Solid potassium carbonate (2.3 g) and methyl iodide (1 .05 ml) were added and the mixture 

5 stirred at room temperature for 16 hours. The solution was poured into water (400 ml) and extracted with ethyl acetate 
(4 x 200 ml). The combined organic extracts were washed with water (3 x 250 ml), dried over magnesium suphate, 
then solvent was removed under reduced pressure to yield a brown solid. This was triturated with ether (10 ml), the 
solid collected by filtration and dried to yield ethyl 3-cyano-9-methoxy-4-(3-nitrophenyl)-2-(1-pyrrolyl)-4H-naphtho 
[1,2-b]pyran-8-carboxylate as a dark yellow solid, m.p. 190-191° C. 

io Ethyl 3-cyano-9-ethoxy-4-(3-nitrophenyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-8-carboxylate, m.p. 202-203° C. 

was prepared in a similar manner. 

EXAMPLE 12 

is Ethyl 3-cyano-9-hydroxy-4-(3-nitrophenyl)-2-(1-pyrrolyl)-4H-naphtho[1 ,2-b]pyran-8-carboxylate (1 .91 g) was dis- 

solved in THF (10 ml). Water (1 ml) and lithium hydroxide monohydrate (180 mg) were added and the solution stirred 
at room temperature for 45 minutes. A further quantity of lithium hydroxide (1 80 mg) was added and the solution heated 
under reflux for one hour. The solution was poured into water (100 ml) and glacial acetic acid (50 ml) added. Solid 
sodium chloride was added until no more would dissolve, then the mixture extracted with ethyl acetate (3 x 200 ml). 

^0 The combined organic extracts were dried over magnesium sulphate, then solvent removed under reduced pressure 
to give a brown-yellow solid. This was triturated with ether (10 ml), the solid collected by filtration and dried to yield 
3-cyano-9-hydroxy-4-(3-nitrophenyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-8-carboxylic acid, m.p. >230° C. 

EXAMPLE 13 

25 

2-Amino-4-(3-nitrophenyl)-4H-naphtho[1 ,2-b]pyran-3-carbonitrile (1 g), was dissolved in glacial acetic acid (25 ml). 
To this solution was added 2,5-dimethoxytetrahydrofuran (0.42 ml). The solution was heated to reflux temperature for 
30 minutes, allowed to cool back to ambient temperature, then poured into brine (200 ml). Ethyl acetate (100 ml) was 
added, the aqueous and organic phases separated, and the aqueous phase extracted a further two times with ethyl 
30 acetate (2 x 1 00 ml). The combined organic extracts were washed twice with 20% aqueous potassium carbonate (2 x 
200 ml), then dried over magnesium sulphate. The drying agent was removed by filtration and the solvents removed 
under reduced pressure to give crude 4-(3-nitrophenyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile as a yel- 
low brown foam. This was purified by flash chromatography, eluting with 3:1 to 1:1 hexane/ether to give the product 
as a creamy yellow solid, m.p. 197.5-198.5° C. 
35 The following compounds were prepared in a similar manner. 

4-(3,4-Methylenedioxyphenyl)-2-(1-pyrroIyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile, m.p. 176° C. 

4-(3,4-Dimethoxyphenyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile, m.p. 184-185° C. 

4-(3 l 4-Dichlorophenyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile, m.p. 153-154° C. 

4-(3-Pyridyl)-2-(1 -pyrrolyl)-4H-naphtho[ 1 ,2-b]pyran-3-carbonitrile. 
40 4-(3,4-Dimethoxyphenyl)-2-(1-pyrrolyl)-4H-5,6-dihydronaphtho[1,2-b]pyran-3-carbonitrile. 

4-(3,4-Dichlorophenyl)-2-(1-pyrrolyl)-4H-5,6-dihydronaphtho[1,2-b]pyran-3-carbonitrile. 

4-(3-Nitrophenyl)-2-(1-pyrrolyl)-4H-5,6-dihydronaphtho[1,2-b]pyran-3-carbonitrile. 

4-(3-Pyridyl)-2-(1,pyrrolyl)-4H-5,6-dihydronaphtho[1 J 2-b]pyran-3-carbonitrile. 

9-Methoxy-2-(1-pyrrolyl)-4-(2-thienyl)-4H-5,6-dihydronaphtho[1,2-b]pyran-3-carbonitrile. 

45 

EXAMPLE 14 
Soft gelatin capsule 
50 Each soft gelatin capsule contains: 



Active ingredient 


150 mg 


Arachis oil 


150 mg 



After mixing together, the blend is filled into soft gelatin capsules using the appropriate equipment. 
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EXAMPLE 15 
Hard gelatin capsule 

Each capsule contains: 



Active ingredient 


50 mg 


PEG 4000 


250 mg 



The PEG 4000 is melted and mixed with the active ingredient. Whilst still molten the mixture is filled into capsule 
shells and allowed to cool. 

EXAMPLE 16 

Tablets each containing 1 0 mg of active ingredient are made up as follows: 



Active ingredient 


10 mg 


Starch 


160 mg 


Microcrystalline cellulose 


100 mg 


Polyvinylpyrrolidone (as 10% solution in water) 


13mg 


Sodium carboxymethyl starch 


14 mg 


Magnesium stearate 


3 mg 


Total 


300 mg 



The active ingredient, starch and cellulose are mixed thoroughly. The solution of polyvinylpyrrolidone is mixed with 
the resultant powders and passed through a sieve. The granules so produced are dried and re-passed through a sieve. 
The sodium carboxymethyl starch and magnesium stearate are then added to the granules which, after mixing, are 
compressed in a tablet machine to yield tablets each weighing 300 mg. 

EXAMPLE 17 

Capsules each containing 20 mg of medicament are made as follows: 



Active ingredient 


20 mg 


Dried starch 


178 mg 


Magnesium stearate 


2 mg 


Total 


200 mg 



The active ingredient, starch and magnesium stearate are passed through a sieve and filled into hard gelatin 
capsules in 200 mg quantities. 

EXAMPLE 18 

The concanavalin A response of rat spleen cells was used as a primary in vitro assay to determine the activity of 
the compounds of the invention. Many methods for the determination of concavalin A response are described in the 
literature. The method employed was similar to that described by Lacombe P. et al., FEBS 3048 _191 , 227-230. We 
used 2 x 10 5 cells per culture well, and concanavalin A was employed at 1 ug/ml. 2-Mercaptoethanol was a requirement 
(2 x 10M* 5 ) and 0.25 u.Ci of tritiated thymidine was added six hours before cell harvesting. 

For example, the following compounds have an IC^ in the range of from 0.01 to 0.7 jiM: 

3- Cyano-4-(3-nitrophenyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran. 

4- (3,4-Dimethoxyphenyl)-2-{1-pyrrolyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile. 
4-(3-Pyridyl)-2-(1-pyrrolyl)-4H-5,6-dihydronaphtho[1,2-b]pyran-3-carbonitrile. 
4-(3-Pyridyl)-2-(1-pyrrolyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile. 
4-(3-Nitrophenyl)-2-(1-pyrrolyl)-4H-pyrano[3,2-h]quinoline-3-carbonitrile. 
4-(2-Thienyl)-2-(1-pyrrolyl)-9-methoxy-4H-5,6-dihydronaphtho[1,2-b]pyran-3-carbonitrile. 
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Claims 

1. A compound of the formula: 




in which 

A — B is CH 2 -CH 2 or CH=CH; 
X is a pyridine or benzene ring; 
when X is pyridine n is 0; 

when X is benzene n is 0, 1 or 2 and when A — B is CH 2 -CH 2 , R 1 is attached at any of the positions 7 to 10, 
and when A — B is CH=CH, R 1 is attached at any of the positions 5 to 10; 

each R 1 is halo, carboxy, trifluoromethyl, hydroxy, C v4 alkyl, alkoxy, alkylthio, hydroxy-C^ alkyl, 
hydroxy-C,^ alkoxy, nitrogen-containing heterocyclyl selected from 2-pyridyl, 3-pyridyl, 4-pyridyl, 1 -piperidino, 
1-pyrrolidino and 4-morpholinyl, nitro, trifluoromethoxy, -COOR 5 where R 5 is a C r C 4 alkyl group, -COR 6 , 
-CONR 6 R 7 or -NR 6 R 7 where R 6 and R 7 are each hydrogen or C,_ 4 alkyl; 

R 2 is phenyl, naphthyl or heteroaryl selected from thienyl, pyridyl, benzothienyl, quinolinyl, benzofuranyl or 
benzimidazolyl, said phenyl, naphthyl and heteroaryl groups being optionally substituted with one or more 
substituents each selected from halo, trifluoromethyl, alkoxy, hydroxy, nitro, C 1h4 alkyl, alkylthio, 
hydroxy-C^ alkyl, hydroxy-C^ alkoxy, trifluoromethoxy, carboxy, -COOR 12 where R 12 is an ester group, 
-CONR 13 R 14 or -NR 13 R 14 where R 13 and R 14 are each hydrogen or C^ alkyl, or R 2 is furanyl optionally 
substituted with C^ alkyl; 

R 3 is nitrile, carboxy, -COOR 8 where R 8 is a C r C 4 alkyl group, -CONR 9 R 10 where R 9 and R 10 are each 
hydrogen or C 1 ^ alkyl, or -S0 2 R 11 where R 11 is C, _ 4 alkyl, optionally substituted phenyl or optionally substituted 
phenyl-C^ alkyl, said optionally substituted phenyl being optionally substituted with one or more substituents 
each selected from haio, trifluoromethyl, C t . 4 alkoxy, hydroxy, niiro, C^ alkyl, C^ alkylthio, hydroxy-C^ 
alkyl, hydroxy-C 1 . 4 alkoxy, trifluoromethoxy, carboxy, -COOR 12 where R 12 is an ester group, -CONR 13 R 14 or 
-NR 13 R 14 where R 13 and R 14 are each hydrogen or C 1-4 alkyl; and 

R 4 is 1-pyrrolyl, 1-imidazolyl or 1-pyrazolyl : said 1-pyrrolyl, 1-imidazolyl and 1-pyrazolyl being optionally sub- 
stituted by one or two C V4 alkyl, carboxyl, hydroxy-C,^ alkyl or -CHO groups, or 1-(1,2,4-triazolyl), 1-(1,3,4-tri- 
azolyl) or 2-(1,2,3-triazolyl) I said triazolyl groups being optionally substituted by a C^ alkyl or C^ perfluor- 
oalkyl group, or 1-tetrazolyl optionally substituted by C v4 alkyl; 

and salts thereof. 

2. A compound according to Claim 1 of the formula: 
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(RVf 



8 



7 




B 4 



in which 



n is 0, 1 or 2; 

A — B is CH 2 -CH 2 or CH^CH; 

R 1 is attached at any of the positions 7 to 10 when A is CH 2 -CH 2 or at any of the positions 5 to 10 when A is 
CH=CH; and R\ R 2 , R 3 and R 4 have the values defined in Claim 1 ; and salts thereof. 

3. A compound according to Claim 2 in which R 4 is 1 -pyrrolyl. 

4. A compound according to either of Claims 2 and 3 in which R 2 is optionally substituted phenyl. 

5. A compound according to any of Claims 2 to 4 in which R 3 is nitrile. 

6. A compound according to any of Claims 2 to 5 in which n is 0. 

7. A compound according to Claim 1 or a pharmaceutical^ acceptable salt thereof, for use as a pharmaceutical. 

8. A pharmaceutical formulation comprising a compound according to Claim 1 or a pharmaceutical^ acceptable salt 
thereof, together with a pharmaceutical^ acceptable carrier or diluent therefor. 

Patentanspruche 

1 . Verbindung der Formel 



<R 1 )n-r 



S 



7 




(I) 



9 



worin 



A— B die Bedeutung CH 2 -CH 2 Oder CH=CH hat; 

X ist ein Pyridin- oder Benzenring; 

wenn X Pyridin ist, hat n die Bedeutung 0; 
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wenn X Benzen ist, hat n die Bedeutung 0, 1 oder 2, und wenn A— B die Bedeutung CH 2 -CH 2 hat, ist R 1 an 
einer der Positionen 7 bis 10 angeordnet, und wenn A— B die Bedeutung CH=CH hat, ist R 1 an einer der 
Positionen 5 bis 10 angeordnet; 

jedes R 1 ist Halogen, Carboxy, Trifluormethyl, Hydroxy, C 1 . 4 -Alkyl, C^-C^AIkoxy, C r C 4 -Alkylthio, Hydroxy- 
C 1 -C 4 -alkyl, Hydroxy-Cj-C^alkoxy, Stickstoff enthaltendes Heterocyclyl, ausgewahlt unter 2-Pyridyl, 3-Pyri- 
dyl, 4-Pyridyl, 1-Piperidino, 1-Pyrrolidino und 4-Morpholinyl, Nitro, Trifluormethoxy, -COOR 5 worin R 5 eine C r 
C 4 -A!kylgruppe ist, -COR 6 , -CONR 6 R 7 Oder -NR 6 R 7 , worin R 6 und R 7 jeweils Wasserstoff oder C r C 4 -Alkyl 
sind; 

R 2 ist Phenyl, Naphthyl oder Heteroaryl, ausgewahlt unter Thienyl, Pyridyl, Benzothienyl, Chinolinyl, Benzo- 
furanyloder Benzimidazolyl, wobei die Phenyl-, Naphthyl- und Heteroarylgruppen gegebenentalls substituiert 
sind mit einem Oder mehreren substituenten, die jeweils ausgewahlt sind unter Halogen, Tritluormethyl, C n - 
C 4 -Alkoxy, Hydroxy, Nitro, C r C 4 -A1kyl, C r C 4 -Alkylthio, Hydroxy-C r C 4 -alkyl s Hydroxy-C r C 4 -alkoxy, Trifluor- 
methoxy, Carboxy, -COOR 12 worin R 12 eine Estergruppe ist, -CONR 13 R 14 oder -NR 13 R 14 , worin R 13 und R 14 
jeweils Wasserstoff oder C 1 -C 4 -Alkyl sind, oder R 2 ist Furanyl, gegebenentalls substituiert mit C 1 -C 4 -Alkyl; 
R 3 ist Nitril, Carboxy, -COOR 8 , worin R 8 eine C r C 4 -Alkylgruppe ist, - CONR 9 R 10 , worin R 9 und R 10 jeweils 
Wasserstoff oder C r C 4 -Alkyl sind, oder-S0 2 R 11 , worin R 11 die Bedeutung hat C^^-Alky!, gegebenentalls 
substltuiertes Phenyl oder gegebenenfalls substftuiertes Phenyl-^ -C 4 -alkyl, wobei das gegebenentalls sub- 
stituierte Phenyl gegebenenfalls mit einem oder mehreren Substituenten substituiert ist, die jeweils ausgewahlt 
sind unter Halogen, Trifluormethyl, C^C^AIkoxy, Hydroxy, Nitro, ^-C^AIky!, C 1 -C 4 -Alkylthio, Hydroxy-C r 
C 4 -alkyl, Hydroxy-C 1 -C 4 -alkoxy, Trifluormethoxy, Carboxy, -COOR 12 , worin R 12 eine Estergruppe 1st, 
-CONR 13 R 14 oder -NR 13 R 14 worin R 13 und R 14 jeweils Wasserstoff oder C r C 4 -Alkyl sind; und 
R 4 ist 1-Pyrrolyl, 1-lmidazolyloder 1-Pyrazolyl, wobei 1 -Pyrrolyl, 1-lmidazolyl und 1-Pyrazolyl gegebenenfalls 
substituiert sind durch eine oder zwei der Gruppen C 1 -C 4 -Alkyl, Carboxy, Hydroxy-^ -C 4 -alkyl oder -CHO, 
oder 1-(1,2,4-Triazolyl), 1-(1,3,4-Triazolyl) oder 2-( 1,2, 3-Triazolyl), wobei die Triazolyl-gruppen gegebenen- 
falls substituiert sind durch eine Gruppe Cj-C^AIkyl oder C 1 -C 4 -Perfluoralkyl, oder 1-Tetrazoty!, das gegebe- 
nenfalls substituiert ist durch C r C 4 -Alkyl; 

und Salze davon. 

Verbindung nach Anspruch 1 der Formel 




worin 

n die Bedeutung 0, 1 oder 2 hat; 
A— B ist CH 2 -CH 2 oder CH=CH; 

R 1 ist an einer der Positionen 7 bis 10 angefOgt, wenn A die Bedeutung CH 2 -CH 2 hat, oder an einer der 
Positionen 5 bis 10, wenn A die Bedeutung CH=CH hat; 

und R 1 , R 2 , R 3 und R 4 haben die Bedeutungen, die in Anspruch 1 definiert sind; sowie Salze davon. 
Verbindung nach Anspruch 2, worin R 4 die Bedeutung 1 -Pyrrolyl hat. 

Verbindung nach einem der Anspruche 2 Oder 3, worin R 2 gegebenenfalls substituiertes Phenyl ist. 
Verbindung nach einem der Anspruche 2 bis 4, worin R 3 Nitril ist. 
Verbindung nach einem der Anspruche 2 bis 5, worin n die Bedeutung 0 hat. 
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7. Verbindung nach Anspruch 1 oder ein pharmazeutisch annehmbares Salz davon zur Verwendung als Pharma- 
zeutikum. 

8. Pharmazeutische Formulierung, umfassend eine Verbindung nach Anspruch 1 oder ein pharmazeutisch annehm- 
bares Salz davon zusammen mit einem pharmazeutisch annehmbaren Trager oder Verdunnungsmittel dafur. 

Revendications 

1. Compose repondant a la formule: 




9 



dans laquelle 

A— B represente CH 2 -CH 2 ou ChbCH; 

X represente un cycle benzenique ou pyridinyle; 

quand X represente la pyridine, n vaut 0; 

quand X represente le benzene, n vaut 0, 1 ou 2, et quand A— B represente CH 2 -CH 2! R 1 est fixe a Tune 
quelconque des positions 7 a 10, et quand A— B represente CH=CH, R 1 est fixe a i'une quelconque des 
positions 5 a 10; 

chaque R 1 represente un atome d'halogene, un groupe carboxy, un groupe trifluoromethyle, un groupe hy- 
droxyle, un groupe alkyle en C^, un groupe alcoxy en C^, un groupe alkylthio en O,^, un groupe hydroxy- 
alkyle en C^, un groupe hydroxy-alcoxy en C^ A , un radical heterocyclyle contenant un atome d'azote choisi 
parmi les radicaux 2-pyridyle, 3-pyridyle, 4-pyridyie, 1-piperidino, 1 -pyrrolidino et 4-morpholinyle, un groupe 
nitro, un groupe trifluoromethoxy, un groupe -COOR 5 ou R 5 represente un groupe alkyle en C^, un groupe 
-COR s , un groupe -CONR 6 R 7 ou un groupe -NR 6 R 7 ou R 6 
et R 7 representent chacun un atome d'hydrogene ou un groupe alkyle en C^; 

R 2 represente un groupe ph6nyle, un groupe naphtyle ou un groupe heteroaryle choisi parmi les radicaux 
thienyle, pyridyle, benzothienyle, quinoleinyle, benzofuranyle ou benzimidazolyle, lesdits groupes phenyle, 
naphtyle et heteroaryle etant eventuellement substrtues par un ou plusieurs substituants choisis chacun parmi 
un atome d'halogene, un groupe trifluoromethyle, un groupe alcoxy en G,^, un groupe hydroxy le, un groupe 
nitro, un groupe alkyle en C^, un groupe alkylthio en C^, un groupe hydroxy-alkyle en C^, un groupe 
hydroxy-alcoxy en 0^. 4 , un groupe trifluoromethoxy, un groupe carboxy, un groupe -COOR l2 ou R 12 represente 
un groupe ester, un groupe -CONR 13 R 14 ou un groupe -NR 13 R 14 ou R 13 et R 14 representent chacun un atome 
d'hydrogene ou un groupe alkyle enC H , ou bien R 2 represente un groupe furanyle eventuellement substitue 
par un groupe alkyle en C^; 

R 3 represente un groupe nitrile, un groupe carboxy, un groupe -COOR 8 ou R 8 represente un groupe alkyle 
en C^ , un groupe -CONR 9 R 10 ou R 9 et R 10 representent chacun un atome d'hydrogene ou un groupe alkyle 
en C 1 ^j, ou un groupe -S0 2 R 11 ou R 11 represente un groupe alkyle en C-,. 4 , un groupe phenyle eventuellement 
substitu§ ou un groupe phenyle-alkyle en C^ eventuellement substitue, ledrt groupe phenyle eventuellement 
substitue etant eventuellement substitue par un ou plusieurs substituants choisis chacun parmi un atome 
d'halogene, un groupe trifluoromethyle, un groupe alcoxy en C^, un groupe hydroxyle, un groupe nitro, un 
groupe alkyle en C^. A , un groupe alkylthio en C^. 4l un groupe hydroxy-alkyle en C^, un groupe hydroxy- 
alcoxy en C^, un groupe trifluoromethoxy, un groupe carboxy, un groupe -COOR 12 ou R 12 represente un 
groupe ester, un groupe -CONR 13 R 14 ou un groupe -NR 13 R 14 ou R 13 et R 14 representent chacun un atome 
d'hydrogene ou un groupe alkyle en C^; et 

R 4 represente un radical 1-pyrrolyle, un radical 1 -imidazolyle ou un radical 1 -pyrazoiyle, lesdits radicaux 1-pyr- 
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rolyle, 1 -imidazolyie et 1-pyrazolyle etant Eventueilement substitues par un ou deux groupes alkyles en C^, 
carboxyles, hydroxy-alkyles en C v4 ou -CHO, ou un radical 1 -(1 ,2,4-triazolyIe), un radical 1-(1,3,4-triazolyle) 
ou un radical 2-(1,2,3-triazolyle), lesdits radicaux triazolyles 6tant eventueilement substitues par un groupe 
alkyle en ou un groupe perfluoroalkyle en C^ 4 , ou un radical 1 -tetrazolyle eventueilement substitue par 
un groupe alkyle en C^; 

et leurs sels. 



Compose selon la revendication 1 repondant a la formule: 




dans laquelle 

n vaut 0, 1 ou 2; 

A— B represente CH 2 -CH 2 ou CH=CH; 

R 1 est fixe a I'une quelconque des positions 7 a 10 quand A represente CrVCHg ou a Tune quelconque des 
positions 5 a 10 quand A represente CH=CH; et R 1 , R 2 , R 3 et R 4 ont les valeurs definies dans la revendication 
1 ; et ieurs sels. 

Compose selon la revendication 2 dans lequel R 4 repr6sente un groupe 1-pyrrolyle. 

Compose selon Tune ou Taut re des revendications 2 et 3 dans lequel R 2 represente un groupe phenyle eventuei- 
lement substitue\ 

Compose selon I'une quelconque des revendications 2 a 4 dans lequel R 3 represente un groupe nitrite. 
Compose selon I'une quelconque des revendications 2 a 5 dans lequel n vaut 0. 

Compose selon la revendication 1 ou un de ses sels pharmaceutiquement acceptables, destine a §tre utilise com- 
me produit pharmaceutique. 

Formulation pharmaceutique comprenant un compost selon la revendication 1 ou un de ses sels pharmaceuti- 
quement acceptables, avec un support ou un diluant pour celui-ci pharmaceutiquement acceptable. 
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